A mechanistic study on the effect of ethanol and importance of water on permeation of drugs through human third-degree burn eschar.
Ethanol that affects hydration of skin and used in wound treatment formulations was studied here for its effect on permeation of drugs through burn eschar and to investigate the presence of a porous pathway in this barrier. In this study, permeations of clindamycin phosphate (CP, hydrophilic) and diazepam (lipophilic) through human burn eschar were investigated in the presence and absence of ethanol. Permeability coefficients (K(p) ) of CP and diazepam through hydrated eschar were calculated to be 13·1 × 10(-3) and 17·4 × 10(-3) cm/h respectively. These K(p) values were decreased by about 1·5-5·3 and 2-10·7 times respectively upon the addition of 20-70% ethanol. Increased amount of ethanol decreased permeation flux of CP (2-20 times) and increased that of diazepam (3-80 times) from saturated solutions. Thermal analysis showed that ethanol dehydrates eschar and also changes its internal proteineous structure. Such changes were concluded to be the main reasons behind decreased K(p) of both drugs. Comparison of K(p) data suggests the possibility and importance of a pore pathway in permeation of both drugs through the hydrated burn eschar. Present results show that ethanol, and possibly other dehydrating agents, can decrease the permeability of eschar and that this effect should be considered in formulation developments.